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International preliminary examination fee (37 CFR 1 .482) not paid to USPTO but International Search 
Report prepared by theEPOorJPO $890.00 
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provisions of POT Article 33(1 )-(4) $710.00 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO and all claims satisfied provisions 
of PCT Article 33(1)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



890.00 



Surcharge of $1 30.00 for furnishing the oath or declaration later than 30 months from the earliest claimed 

priority date (37 CFR 1.492(e)). 



130.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Tc^ claims 



5-20 = 



X $18.00 



independent claims 



1-3 = 



X $84.00 



MiBlTIPLE DEPENDENT CLAIMS(S) (if applicable) 



H $280.00 



TOTAL OF ABOVE CALCUUTIONS = 



1020.00 



ijuction of Vz for filing by small entity, if applicable. Applicant claims Small Entity Status under 37 CFR 
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SUBTOTAL = 



1020.00 



Prbiipfessing fee of $130 for furnishing the English translation later than months from the earliest claimed 
pnMy date (37 CFR1 ■492(f)). 



TOTAL NATIONAL FEE = 



1020.00 



Fee for recording the enclosed assignment (37 CFR1 .21(h)). The assignment must be accompanied by an 
appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property j 
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A check in the amount of $ 1020,00 to cover the above fees is enclosed. 

Please charge my Deposit Account No. 25-01 20 in the amount of $ to cover the above fees. A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required by 37 CFR 1 j>0rand 1 .17, or credit any overpayment to 
Deposit Account No. 25-0120. A duplicate copy of this sheet is enclosed. 
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Arlington, VA 22202 
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facsimile (703) 685-0573 
Customer Number: 000466 



December 26, 2001 




Thomas W. Perkirfs 
Attorney for Applicant 
Registration No. 33,027 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 

Richard DEUTSCH Box Non-fee Amendment 

Serial No. (unknown) GROUP 

Filed herewith Examiner 

METHOD FOR DECONTAMINATING WASTE, 

SEMI -SYNTHETIC OR SYNTHETIC MINERAL OILS 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

Prior to the first Official Action and calculation 
of the filing fee, please amend the above- identified applica- 
tion as follows: 

IN THE CLAIMS : 

Please amend claims 4-5 as follows: 

- -4 . (Amended) Process according to claim 1, character- 
ized in that the de -coloration of step e is carried out with 
a clay. 

5. (Amended) Process according to claim 1, characterized 
in that the coagulating agent of step c is selected from the 
group comprising trivalent metal hydroxides, amines and 
polyamines, and the acid used to bring the pH to an acid value 
is an organic acid or a strong inorganic acid.-- 



Richard DEUTSCH 



IN THE ABSTRACT : 

Please delete the abstract as originally filed which 
appears on the cover sheet of the Published Application. Add 
new abstract as enclosed herewith on a separate sheet. 



REMARKS 

Claims 4-5 were amended to correct multiple dependency. 
Attached hereto is a marked-up version of the changes made to 
the claims by the current amendment. The attached page is 
captioned "VERSION WITH MARKINGS TO SHOW CHANGES MADE" 





December 26, 2 001 



Respectfii;kly submitted, 
G & Ti^MP 

Thomas W. Ferkins 
Attorney for Applicant 
Customer No. 000466 
Registration No. 33,027 
745 South 23^^ Street 
Arlington, VA 222 02 
703/ 521-2297 
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"VERSION WITH MARKINGS TO SHOW CHANGES MADE" 

Claims 4-5 have been amended as follows: 

4-^lf?^iiRi Process according to one ul claliiis 1 — bo 
^cli£lig3 characterized in that the de-coloration of step e 
is carried out with a clay. 



5 . (Ap^Sagai Process according to one of clai u ib 1 Lu 
^claim characterized in that the coagulating agent of step 
c is selected from the group comprising trivalent metal 
hydroxides, amines and polyamines, and the acid used to bring 
the pH to an acid value is an organic acid or a strong 
inorganic acid. 
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ABSTRACT 

A method for decontaminating waste lubricating oils that 
includes: a) pouring the oils to be treated in a container, 
adding thereto 1-2 wt.% of glycol, heating at 60'>C, stirring 
and allowing to cool and decanting; b) drawing the aqueous 
phase, adding to the oily phase a chelating agent, in sodium 
solution with a pH<7, preferably pH 6, bringing to 60-80°C, 
stirring for at least one hour, then centrif uging; c) adding 
the oily phase a coagulating agent; d) adding to the oily 
phase barium hydroxide in water to precipitate the sulphate 
and phosphate ions in the form of barium sulphate and 
phosphate which is separated; e) performing a fractionated 
distillation to recuperate the basic constituents of the oils, 
and optionally carrying out a discoloration of the resulting 
products . 



10/018'J>4 
581Rec'dPC" 26DEC2ffln 

PROCESS FOR THE DECONTAMINATION OF WASTE SEMI-SYNTHETIC AND 

SYNTHETIC MINERAL OILS 

The present invention relates to a process which 
permits decontaminating modern lubricating oils by 
extraction of heavy metals, sulfurated compounds and 
phosphated compounds . 

Lubricating oils have been the subject of very great 
development these last fifteen years. This development is 
particularly due to the increase in the performance of heat 
engines placed in service in recent years. 

For several tens of years, lubrication has been 
performed with a basic oil simply extracted by distillation 
from raw petroleum in a refinery. 

Very rapidly, the lubricating performances have been 
improved by additives- A new increase of performance has 
been obtained by the addition of new additives, 
particularly polymers which have the function of thickening 
the oil at high temperature. 

Another increase in performance has been obtained by 
adding synthesis oils of the polyalphaolef in type. These 
synthesis oils permit lowering noticeably the freezing 
point of the lubricating oils (down to -50 ""C, if 
necessary) . 

Modern lubricating oils are comprised at present: 



- of mineral oil called a basic oil, 

of mineral oils having been subjected to a 
hydrogenation treatment, which converts them to oils with a 
high index of viscosity, 
5 - synthesis oils of the polyalphaolef in type, 

- additives. 

After use, the lubrication performance of the oils is 
very much lessened, which requires changing these oils. 
^ The waste lubrication oils come principally from the 

10 operation of emptying automobile motors. These used oils 
J^Q are extremely toxic and the law requires their collection 

■n and elimination at designated centers in all of Europe and 

« the North American countries. 

The used oil, also called oil emptied from motors, is 

i y 

15 comprised of the above ingredients to which will be added 
dirt due to the operation of the motors at the temperatures 
of use (more than 300°C) . Thus, this oil contains volatile 
constituents (water, gasoline, diesel oil) , compounds 
soluble in oil formed by oxidation (resins, metallic soaps, 

20 viscosity index additives, organometallic compounds) , 
compounds insoluble in oil (particles of carbon, 
atmospheric dust, metals, metallic oxides, lead oxides held 
in suspension by detergents added to the oils) , additives 
enclosing a metal, dispersant additives, ash-free 



2 



additives, anti-oxidant additives and anti-corrosant 
additives, metals resulting from channeling or connections 
(iron, copper, lead) , bearings (silver, cadmium) , or 
combustibles (tetraethyl lead, among others) . 
5 The list of products cited is not limiting but given 

by way of example. The descriptions are given by way of 
illustration but are not limiting. 

The oil changes in color by oxidizing action in the 
motors, by formation of colored varnishes or under the 
10 action of sulfur. 

The regeneration and recycling of the oils has been a 
flourishing industry until the beginning of the 1990s, but 
has fallen off because of the presence in waste oils of 
polymers which have rendered redistillation very 
15 complicated. 

Thus, in the course of the redistillation operation of 
these used oils, evaporation of the oily phase leaves the 
polymers only, at the bottom of the distillation column. 

As long as these polymers are in the distillation 
20 column at a temperature higher than 150 ''C, they remain in 
liquid phase, but as soon as they leave the distillation 
column and enter into a heat exchanger, they solidify and, 
at a temperature below 100°C, they block all the 
distillation process. 
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This phenomenon of freezing up of the polymers in the 
heat exchangers has led to the shutdown or stoppage of use 
of most of the regeneration facilities for waste oils 
throughout the world. 
5 Another phenomenon has run head-on into the 

regeneration industry. 

Thus^ elimination of the heavy metals, the metalloids, 
the complex products, the tars, the colloidal residues and 
Other contents of used motor oils is at present carried out 
n 10 by combined action of heat, sulfuric acid, decoloring 
m earths, filtration, centrif ugation and distillation. 

vD This technique using sulfuric acid is beginning to 

become illegal in several European countries (Spain, 
W Benelux, Great Britain...) , which shuts down the regeneration 

15 units using this technique. 

Moreover, this technique using sulfuric acid in 
combination with very high temperature distillation leads 
to the production of polynuclear aromatic products 
considered as carcinogenic, the authorities imposing their 
20 strict limitation. 

All of these facts produces the following paradoxical 
situation: used oils which are composed of more and more 
expensive products, and which could permit by their 
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recovery substantial profits, are actually directed toward 
incineration in cement instead of being recycled. 

Moreover, the mineral and synthetic oils contained in 
used oils keep their high specific qualities after their 
use, because they are very thermally stable. 

Moreover, the technique of regeneration used at 
present, using high distillation temperatures (greater than 
350°C) generates phenomena of cracking giving a strong odor 
to the regenerated oil. 

This strong odor leads to a very great decrease in the 
sales price of regenerated oil. These phenomena of 
cracking also generate a coloration of the oils, requiring 
a strong decoloration treatment with decolorizing earths, 
giving rise to a substantial increase in production costs. 

This substantial increase is due to the need to 
withdraw and eliminate the decoloring earths (of the 
activated clay type) that are used. Finally, the discharge 
after withdrawal gives rise more and more to problems. 

Given the investments involved, it is important to use 
a process permitting better economics of recycling. 

The invention solves this technical and economic 
■problem by a process for decontaminating lubricating oils, 
containing mineral oils and semi-synthetic and synthetic 



oils, that have been used, so-called waste oils, 
characterized by the following steps: 

a) placing the oils to be treated in a receptacle, 
adding to them 1 to 2% by weight of glycol, heating to 
5 60 °C, agitating then leaving to cool and decanting, to 
produce an aqueous phase containing the glycol and the 
phenolic products extracted from the oily phase as well as 
the materials in suspension and the rest of the silicone 
oil that may be present as an anti-foaming additive, 

10 b) withdrawing the aqueous phase, adding to the oily 

phase a chelating agent in a stoechiometric quantity or 
slightly greater than the stoechiometric quantity relative 
to the compounds to be eliminated in this step, in sodium 
solution at a pH not exceeding 7, preferably at pH 6, 

15 bringing the temperature to 6G-80''C, agitating for at least 
one hour, then centrifuging to separate from the oily phase 
the sodium solution containing the chelated heavy metals 
extracted from the oils, 

c) adding to the oily phase obtained after 

20 centrifugation a coagulant, in a stoechiometric quantity or 
slightly greater than the stoechiometric quantity relative 
to the compounds to be eliminated in this step, in aqueous 
acid medium to extract the iron, and separating the thus- 
obtained aqueous phase. 
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d) adding to the oily phase barium hydroxide in 
suspension or in solution, in a stoechiometric quantity or 
slightly greater than the stoechiometric quantity relative 
to the compounds to be eliminated this step, in water, to 
precipitate the sulfate and phosphate ions in the form of 
barium sulfate and phosphate which is separated by 
decantation or by centrif ugation, 

e) carrying out fractional distillation to recover the 
basic constituents of the oils, and if desired decoloration 
of the products thus obtained. 

Steps b and c, and c and d, can be reversed if step d 
is carried out after step b. 

Preferably, step b is repeated after step c. 
Preferably, the decoloration in step e is carried out with 

a clay- 
Preferably, the coagulating agent in step c is 
selected from the group comprising trivalent metal 
hydroxides, amines and polyamines, and the acid used to 
bring the pH to an acid value is an organic acid or a 
strong inorganic acid. 

When the waste oils are only from automotive vehicles, 
which is to say when they have not been mixed - for 
problems of transport - with other used oils of industrial 
origin, it is possible to carry out simultaneously the 
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steps b and which is to say to carry out simultaneously 
the addition of the chelating agent and of the coagulant. 

The problem of decontamination of the used oils is as 
follows: it is necessary to eliminate the metals, the 
heavy metals, a part or all of the sulfur compounds, the 
phosphate compounds, the chlorine, the chlorinated 
compounds and the phenolic compounds. 

In an industrial recycling process for waste oils, 
said oils arrive in a collection truck, of the tank truck 
type, and the waste oils (or used oils) , are then 
transferred into a storage reservoir. 

During their collection, these oils are generally 
mixed with water (about 4 to 5%) . 

From this reservoir, the decontamination process 
consists in: 

taking up the used oils by pumping into a cylindrical 
reservoir with a conical base, provided with a heating coil 
and an agitation means of the counter-rotating helix type 
or compressed air type. 

The used oil is mixed with 1 to 2% of glycol to 
eliminate the phenolic compounds. The whole is brought to 
a temperature of at least 60°, agitated, then left to stand 
to obtain separation of the phases by decantation. 
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The aqueous phase is in the bottom of the reservoir^ 
which is to say in the conical portion, provided with a 
withdrawal valve; this aqueous phase contains the glycols 
mixed with the phenolic products and all the particles in 
suspension (iron, carbon, sand, etc..) which will settle 
out, as well as the residual silicone oil (anti-f earning 
additive) . 

This aqueous phase mixed with these components is 
withdrawn so as to leave only the oil phase in the 
reservoir . 

Then chelating agents are added in aqueous sodium 
solution and at a pH of 6 or slightly more. 

The whole is brought to a temperature comprised 
between 60°C and SO^^C and agitating for at least one hour 
to complex with heavy metals (including zinc) by chelating 
agents . 

At the end of this step, the whole is centrifuged so 
as to separate the oil from the complexed heavy metals 
which are in the aqueous solution. 

This operation extracts between 80 and 90% of the 
heavy metals whilst the sodium neutralizes the chlorine. 

After centrif ugation, the oily phase is directed into 
another reservoir of the conical bottom type. There is 
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then added a small quantity of a coagulant in acid medium^ 
which permits extraction of the iron. 

The coagulant is selected for example from the group 
comprising trivalent metal hydroxides^ amines and 
5 polyamines and the acid used to bring the pH to an acid 
value is an organic acid or a strong inorganic acid. 

In the following step, there is added barium hydroxide 
in suspension in water, this hydroxide precipitating the 
^ phosphate and sulfate ions. 

O 10 It is to be noted that the use of this barium 

''S hydroxide permits the use of sulfurated chelating agents, 

because its action permits controlling the level of 
1=3 residual sulfur in the oils, according to the desiderata of 

flj the final client, who may require variable residual sulfur 

i 

O 15 levels in the oil, but not to exceed a threshold comprised 

: : : 

generally between 3000 and 3500 ppm. 

The whole is then decanted or centrifuged, which 
permits obtaining a decontaminated oil which can be 
distilled by fractionation. 
20 The decontamination, because of the elimination of 

zinc and its derivatives, permits a distillation which is 
easier to conduct, because the phenomena of fouling due to 
the recombination of zinc with the products in the bottom 
of the column, are eliminated. If a higher degree of 
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purity of the oil is required, a phase of mixing with 
chelating agents can if desired be repeated, if necessary. 

According to the composition of the treated oils or 
the specifications for the desired final product, the 
5 phases of the treatment can be modified, for example the 
treatment with barium hydroxide can precede the phase of 
eliminating the heavy metals. 

Another advantage of this decontamination treatment is 

that it permits replacing in the final treatment the 

H 10 activated de-coloring earths by a simple clay (bentonite 

M and derivatives) . The advantage cost-wise is considerable, 

i:g 

a de-coloring earth costing 6 to 8 times the cost of a 
-■'•'r^ clay. 

The combination of these operations is necessary to 
15 bring the oils to the specifications dictated by the 
fii market. 

Moreover, this decontamination carried out in an 
initial phase before distillation, contrary to the methods 
used until now, permits maintaining the distillation unit 
20 and holding it at a very low temperature, which permits 
avoiding the phenomena of cracking of the polymers and 
hence permits separating the oil much more easily and 
leading to a fractionation much easier to perform. 



11 



CLAIMS 

1. Process for decontaminating used lubricating oils, 

containing mineral oils and semi-synthetic and synthetic 
oils, so-called waste oils, characterized by the following 
5 steps: 

a) placing the oils to be treated in a receptacle, 

adding to them 1 to 2% by weight of glycol, heating to 

60°C, agitating and then leaving to cool and decant, to 

produce an aqueous phase containing the glycol and the 

Q 10 phenolic products extracted from the oily phase, as well as 
Q 

^ the material in suspension and the rest of the silicone oil 

that may be present as an anti-foaming additive, 

''j" b) withdrawing the aqueous phase, adding to the oily 

□ 

']j phase a chelating agent in a stoechiometric quantity or a 

15 quantity slightly greater than stoechiometric relative to 
'y the compounds to be eliminated in this step, in sodium 

solution at a pH not exceeding 7, preferably at pH 6, 
bringing the temperature to 60-80°C, agitating for at least 
one hour, then centrifuging to separate from the oily phase 
20 the sodium solution containing the chelated heavy metals 
extracted from the oils, 

c) adding to the oily phase obtained after 
centrif ugation a coagulant, in a stoechiometric quantity or 
slightly greater quantity than stoechiometric relative to 
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the compounds to be eliminated in this step, in aqueous 
acid medium to extract iron, and separating the obtained 

aqueous phase, 

d) adding to the oily phase barium hydroxide in 
5 suspension or in solution, in a stoechiometric quantity or 
slightly greater than the stoechiometric quantity relative 
to the compounds to be eliminated in this step, in water to 
precipitate the sulfate and phosphate ions in the form of 
barium sulfate and phosphate which is separated by 
Q 10 decantation or by centrifugation, 

M e) carrying out a fractional distillation to recover 

the basic constituents of the oils, and if desired a de- 
y coloration of the products thus obtained, 

.iT; steps b and c, and c and d, being able to be reversed 

=s=ar 

m 15 provided that step d is carried out after step b. 

2. Process according to claim 1, characterized in 
that if necessary step b is repeated after step c. 

20 3. Process according to claim 1, characterized in 

that step b and step c are carried out simultaneously. 
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4. Process according to one of claims 1 to 3, 
characterized in that the de-coloration of step e is 
carried out with a clay. 

5. Process according to one of claims 1 to 4, 
characterized in that the coagulating agent of step c is 
selected from the group comprising trivalent metal 
hydroxides, amines and polyamines, and the acid used to 
bring the pH to an acid value is an organic acid or a 
strong inorganic acid. 
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(57) Abstract: The invention concerns a method for decontaminating waste lubricating oils which consists in: a) pouring the oils 

to be treated in a container, adding thereto 1-2 wt % of glycol, beating at 60 °C, stirring and allowing to cool and decanting; b) 
^ drawing the aqueous phase, adding to the oily phase a chelating agent, in sodium solution with a pH < 7, preferably pH 6, bringing 
^( to 60-80 ^'C, stirring for at least one hour, then centrifuging; c) adding to the oily phase a coagulating agent; d) adding to the oily 
^ phase barium hydroxide in water to precipitate the sulphate and phosphate ions in the fonn of barium sulphate and phosphate which 

is separated; e) perfonning a fractionated distillation to recuperate the basic constituents of the oils, and optionally carrying out a 

discoloration of the resulting products. 



^ (57) Abrege: ^invention conceme un procede de decontamination des huiles de lubrification usagte, oii: a) on met les huiles a 
^ n-aiter dans un recipient, on leur ajoute 1 -2 % en poids de glycol, on chauffe a 60 "C, on agite puis on laisse refroidir et decanter; b) 
^ on soutire la phase aqueuse, on ajoute a la phase huileuse un agent chelatant, en solution sodee a un pH<7, de preference pH 6, on 

porte a 60*'-80 ''C, on agite an moins une heure, puis on centrifuge; c) on ajoute a la phase huileuse un coagulant; d) on ajoute a la 
Q phase huileuse de Fhydroxyde de baryum dans de Teau pour faire precipiter les ions sulfate et phosphate sous forme de sulfate et de 

phosphate de bazyum que Ton separe; e) on effectue une distillation fractionn^ pour recupeier les constituants de base des huiles, 
^ et evenmellement une decoloration des produits ainsi obteni2S. 
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